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M A J O R  V I C T O R Y -  F O R  M O V I E T  S C I E N C E  
paw UAIA OIU' THE INVISIBU~~SIDE OF THE MOON 
1 

Excerpts  from an 
Article  from t h e  Newr;paper . 
PR A V  D A ,  No. 228 (17 181) ,p.3 
M O S C O W ,  17 August 1965 

by Y u e N a  Lipw 
Chief of  Divis ion 
Physics of t he  Moon 
and P l a n e t s  of the  
Strenb.Astronom.Institute 
Moscow S t a t e  Univers i ty  

SUMMARY 

While t h i s  paper ' s  o b j e c t  is to  give d e t a i l e d  d e s c r i p t i o n  of 
of Sov ie t  achievements s ince  the  incept ion of Moon programs by Lunike 
i t  g ives  a desc r ip t ion  of t h e  l a t e i d  feat, namely t h e  photographs by 
the  space s t a t i o n  t1Zond-3tt. Present here  are only excerpts .  

I 

* 
The space s t a t i o n  ttZOIiD-3" was launched on 18 Ju ly  1.965, It was 

designed f o r  t he  i n v e s t i g a t i o n  of physics of remote i n t e r p l a n e t a r y  space,  
and of t h e  work and t e s t  of various on-board i n s t a l l a t i o n s .  There w a s ,  in 
p a r t i c u l a r ,  a s p e c i a l  apparatus  for plane t  photographing and f o r  the  trans- 
mission of images from remote dis tances ,  reaching hundreds of thousands of 
kilometers .  

cosmic v e l o c i t y  and moving along its h e l i o c e n t r i c a l  o r b i t ,  ZOND-3 passed 
near  the Moon 33 hours later.  The ava i l ab le  photo te lev is ion  apparatus  w a s  
then used t o  take images of the Moon here tofore  unknown. The photo te lev i -  
s i o n  apparatus  a l lows mul t ip le  transmission of every exposure w i t h  its 
decomposition i n t o  1100 l i n e s  (vs 625 i n  a s tandard  TV) and with a sharp- 
ness equa l  t o  860 elements a long the l i n e .  

Upon start from AES o r b i t  with a v e l o c i t y  exeeeding t h e  second 

Since t h e  TV i n s t a l l a t i o n  was computed f o r  the  t ransmission of  
exposures from d i s t ances  tLrough hundreds of thousands of ki lometers ,  and 
t ransmission of a s ingle  one took 34 minutes. 

* KRUPNAYA POBEDA SOVETSKOY NAUKI. Novyye dannye 0 nevidimoy s torone  Luny. 
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"he t ransmission of the obtained images of t h e  Moon was made in 
the  centimeter band using t h e  airborne narrow-directional pa rabo l i c  antenna. 
During communication se s s ions  t h i s  antenna is d i r e c t e d  toward the  Ea r th  with I 

a high p rec i s ion  owing t o  an or i en ta t ion  system. The  t ransmission i t s e l f  
is commanded from ground. 

of 11.6 thousand ki lometers  from t h e  Moon's sur face  and ended upon passing 
the  minimum dista::ce (somewhere below 10 000 km). During photographing t h e  
pos i t i on  of ZOND-3 r e l a t i v e  t o  the  140011 changed by 60° in longi tude  and 12' 
by l a t i t u d e .  

The photographing l a s t e d  l h o u r  9 minutes. It began at a d is tanoe  

~ 

I The traiismission of the  obtcined p i c t u r e s  t o  E a r t h  began on 29 Ju ly  
from a d is tance  of 2,200000km from E a r t h ,  when t he  angle of E a r t h ' s  v i s ib i -  
l i t y  became s u f f i c i e n t l y  small for a p r e c i s e  homing of t he  a i rborne  antenna. 
Subsequently similar transmission w i l l  be handled from s u b s t a n t i a l l y  g r e a t e r  
distances.  

The d i spos i t i on  of the  t r a j e c t o r y  r e l z t i v e  t o  t h e  Moon Was 80 chosen 
t h a t  a t  o r i e n t a t i o n  of phototelevis ion i n s t a l l a t i o n s  at  the  Moon, t h e  most 
i n t e r e s t i n g  reg ions  of the  far s ide  of the Moon h i t  t h e i r  Visual  f i e l d .  

i h e  chcice of d i s tance  between t h e  probe and t he  Moon's su r face  I s  

optimum, f o r ,  on the  one hand, there  was a p o s s i b i l i t y  of encompassing by 
photos a s i g n i f i c a n t  p a r t  of  the Moon's sur face  and on t he  o the r ,  t o  ob ta in  

photos of s u f f i c i e n t l y  l a r g e  scale .  As t h e  probe moved along its t r a j e c t o r y ,  
po r t ions  of t h e  f a r  s i d e  of the Moon, not  photographed in 1959, appeared 
i n  s t a t i o n ' s  v i s u a l  f i e l d .  The reFion photopaphed extended t o  the  boundary 

of the dark p a r t  of the  Mocn. 

I 

The morning t e rn ina to r ,  t h a t  i s  the  boundary of t h e  dark and l i t  
s i d e  of t h e  Moon's d i s k  were on 20 July 1965 - day of photographing - 
the  edge of the region of the  reverse  s ide  photographed ear l ier .  By the  

same token, the  newly obtained photographs p r a c t i c a l l g  encompass t h e  here- 
t o fo re  unknown p a r t  of t h e  Moon's surface.  Cer ta in  photograph over lap  wi th  
the v i s i b l e  s i d e  of t he  Moon, and others  - w i t h  the  1959 photographs of 

the  concealed side. 

During photographing the  Sun was at zen i th  above t h e  northern edge 
3f t h e  R i c c i o l i  crater m a r e .  In t h i s  way the w e l l  known por t ions  of the v i -  
s i b l e  s i d e ,  mainly needed for i d e n t i f i c a t i o n  purposes, were i n  the  l e a s t  
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favorable posi t ion.  But the  g rea t e s t  number of o b j e c t s  s i t u a t e d  over  t he  
unknown p a r t  02 the  Moon's concealed s ide  were l it  by oblique rays of the  
Sun, p a r t i c u l a r l y  favorable  f o r  enhancing t h e  p e c u l i a r i t i e s  of the  r e l i e f .  

The s t a t i o n  ttZOND-31t photographed t h e  so-cal led Eastern mare, 
which is  the  most c h a r a c t e r i s t i c  formation on the  eastern limb of t h e  
i n v i s i b l e  hemisyhere. As many oCher lunar 
ova l  shape and is edged by two r idges of mountain ranges Cord i l l e r a  and 
Rokka, between which are disposed dark p lanes  of t he  Autumn and Spr ing  
maria. unly t h e  edge of the  Eastern m a r e  can be seen from Earth,  wi th  i ts 
g u l f s  the ltBol'shoy Rornb" and Walyy Romb". It has  now been a sce r t a ined  
t h a t  t he  Spxing mwe sets  a t  the  North behind the  boundary of t he  v i s i b l e  
s i d e  of the  hoon, while t h e  mountzin ranges border t he  Eastern mare from 
a l l  s ides .  

maria, t h e  l a t t e r  has  an 

To the South of the  Eastern mare: two more unknown emall m a r i a  

At ten t ion  is drawn by the  analogy between t h e  Eastern mare reg ion  
a r e  found; they are divided by a mountain range. 

and t h e  one, opposed t o  i t  on the v i s i b l e  s i d e  by t h e  Mare C r b i u m .  Both 
maria me oval  and surrounded by mountain ranges, similar i n  t h e i r  s t r u c t u r e  

and d i spos i t i on ,  amongst which s m a l l  r ibbon-l ike m a r i a  - ltPenytl, r r V ~ l n l a  5 

t l Z m e i f t ,  t h a t  is IIare Spumms (Foaming Sea) ,  Nare Undarum (Sea of Waves) 
Kare Se rpen t i s  (Sea of Snakes)*  *. Moreover, both a r e  bordered by very 

c l e a r  con t inen ta l  regions. 

Disposing of d a t a  on the sur face  of both hemispheres of the  Moon, 
'one may obtain a good representa t ion  of t h e  d i s t r i b u t i o n  of dark maria 
and c l e a r  cont inents  of our s a t e l l i t e .  While the  northern ha l f  of t h e  
Koon's hemisphere, turned a t  the  Earth,  is mainly occupied by maria, t h e  
nor thern  p a r t  of the  concealed s ide  appears as a g igan t i c  continent.  This  
cont inent  exceeds s i g n i f i c a n t l y  its ant ipode,  t h a t  is, the  southern con- 
t i n e n t  of the  v i s i b l e  hemisphere. Meanwhile, t he re  e x i s t  on the  c o n t i n e n t a l  
space of the i n v i s i b l e  s i d e  broad depressions,  s t r o n g l y  d i s in t eg ra t ed  by 
superixposed c r a t e r s ,  reminding of t he  Delambre ( ?) region of t h e  v i s i b l e  
s i d e .  The formations ind ica ted ,  with 200- 500 km diameters, a r e  comparable 
i n  t h e i r  dimensions with maria, but l ack  t h e  dark shading c h a r a c t e r i s t i c  
of them, and d i f f e r  a l s o  by the  s t ruc tu re .  
* h r e  O r i e n t a l i s  
* *  t h e  l a s t  denomination is  questionable,  and is the  present  t r a n s l a t o r ' s  
vers ion.  
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When reviewing the  far s ide  of the Moon, one cannot f a i l  t o  be 

supr i sed  by the  abundance of major, superimposed c r a t e r s  \ s ee  photos).  
T h e i r  t o t a l  number on the f a r  s ide  can be charac te r ized  by the  fol lowing 
f igu res ]  Over a t e r r i t o r y  of some 5 m i l l i o n  km2, encompassed only by a 
s i n g l e  exposure, 4 c r a t e r s ,  of 200 and more km in diameter are counted; 
there are nearly 20 c r a t e r s  from 100 t o  200 km i n  diameter, 60 

p e t e r s  from 50 t o  100 km, 100 w i t h  diameters from 20 t o  W km and more 
than 400 c r a t e r s  w i t h  diameters frsm 10 t o  20 ki lometers ,  The numerous 
c r a t e r s ,  c h a r a c t e r i s t i c  f o r  the Moon, may be seen i n  the  a t tached  photo- 
graphs; they show c e n t r a l  peaks and c l ea r  beams. 

with dia- 

The most i n t e r e s t i n g  of the again discovered formations,  not  encoun- 
tered on t he  hemisphere v i s j 3 l e  from the  Earth,  are the  nu!eroue chains  of 
s m a l l  craters, of hundred s9f Kilometers i n  ex ten t ,  apparent ly  diverging from 
the c l e a r  con t inen ta l  re,aion near  the Mare Or i en ta l i s ,  and a l s o  t h e  e a r l i e r  
mentioned enormous mare-like formations on the cont inent  ( t a l l a s o i d s )  

After c a r e f u l  processing of the  photographing material of 1959, 
conclusions were derived about Moon’s asymmetry r e l a t i v e  t o  t h e  plane,  
d iv id ing  i t  i n t o  the v i s i b l e  and Anvisible p a r t s :  
on t h e  far s ide,  and a l l  of i t  is of  b r i g h t e r  tone,  c l e a r l y  more mountainous 
Opportunately, i d e n t i c a l  asymmetry is known t o  e x i s t  in the  terrestr ia l  
globe, The P a c i f i c  Ocean, the deepest p a r t s  of which subsided by more than 

l o b s ,  w 3 i l e  t h e  average denth i s  4 km, occupies 50 percent  of t h e  v a t e r  
su r f ace  
dens i ty  of c r a t e r  d i q o s i t i o n  on t h e  far  side of the  Moon is  found t o  be 

comparatively few m a r i a  

a n d  i s  a lnos t  e n t i r e l y  s i t u a t e d  i n  the  Nestern Hemisphere. The 

higher  and so fo r th ,  These conclusions are f u l l y  corroborated by t h e  pre- 

s e n t  photographs by the  *“Z0.nd-3~~ probe. 

Current ly ,  the  new photographs of the f a r  s i d e  of the  Hoon are 
being c a r e f u l l y  s tud ied  and a preliminary catalogue of formations is  
i n  t he  process  of conpi la t ion .  

Thus, the ma te r i a l  from the experiment c a r r i e d  out  by 11ZOND-3tt 
has  an important s c i e n t i f i c  s ignif icance.  The f a r  s ide  of the Noon ceased 
t o  be an enigma. 

* * *  T H E  E N D  * * e  
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Photograph of the far s i d e  of the Moon t ransmi t ted  by the  probe rtZOND-3" 
T h i s  ph tog raph ,  taken on 20 July 1965 at 0 5 1 6  hours Moscow time, shows 

t h e  e q u a t o r i a l  region of the f a r  s i d e  of the Moon, 
e a s t e r n  edge. The l a rge  dark spot c o n s t i t u t e s  t h e  Mare Or i en ta l i s .  

contiguous t o  its 



Fig. 2 

6. 

Photograph of the far s i d e  of t h e  Moon, transmitted by t he  USSR probe 

1 )  2 0 N D  - 3 1' 

This  photograph was taken on 20 July 1965 at 05 25 hours Moscow time. 

It shows the  e q u a t o r i a l  and the  northern p a r t  of the far s i d e  of the  Moon 
up t o  the  lh i ts  of the  i l luminated region. 
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v i s i b l e  
s i d e  

Sketch showinp; t he  pos i t ion  of t he  region photographed 
by t h e  USSR automatic s t a t i o n  (probe) 1tZOND-3tt. 
The p a r t  of t he  v i s i b l e  s ide  of t h e  Moon, having come 
out  on the  photos obtained by 11ZOND-318 is s i t u a t e d  t o  
the  r i g h t  of t he  meridian with - 90° longi tude.  
The morning te rmina tor ,  t h a t  is, the  boundary between t h e  
l i t  and the  dark p a r t s  of the Noon on 20 J u l y  1965 is shown 
at  l e f t ,  along the Eeridian wi th  -166O longi tude.  Noted a l s o  
here is t he  boundary of the reg ion  of the  far s i d e  of t h e  
Moon, photographed by ttLUNIK-3t1 i n  1959. Th i s  region,  pho- 
tographed by Lunik-3 s t r e t c h e s  along l l O o  i n  longi tude 
and emerges beyond t h e  l i m i t s  of t h i s  sketch. 
CHARACTERISTIC DETAILS OF TIIE FAR SIDE OF TFE MOON: 
1. Oc~.anus Procellarum (Ocean of S t o r m ) ;  2-  Mare O r i e n t a l i s ;  
3 - Car te r  Grimaldi; 4 - Crater R icc io l i ;  5 = "Autumntt and '?Spring11 
Maria: 6 - Schickard c r a t e r ;  7 - t tBirgiytt  c r a t e r ;  8 - E i n s t e i n  Cra te r ;  

9 - trBayill  Cra te r .  
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F i y .  4 

/ around the E.arth 
/ 

Tra jecto 
of ZGND R 

Sketch showing the.  trajectory of ttZOND-3" 
near the Moon 

Contract No.NAS-5-3760 
Consultants & Desiiners, Inc. 

a t  time of  photographing. 

Translated by ANDRE L. i a R I C " T  

on 20-21 Augulst 1965 
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